Interleukin (IL) -1, a proinflammatory cytokine, increases in aneurysm, and the IL-1 receptor antagonist (IL-1Ra) modulates IL-1 activity endogenously.
1a, P<0.05, n=5), we observed no significant differences in systolic blood pressure, plasma total cholesterol levels, or HDL cholesterol levels (Fig. 1b, c, d ). In addition diameter of the femoral artery was similar in IL-1Ra-/-and WT mice. However, IL-1Ra-/-mice on the C57BL/6J background had spontaneously developed fusiform femoral artery aneurysms (Fig. 1e ) after 7-month-old, and 47% (15/32) were affected by nine months of age. We observed numerous inflammatory cells around the fusiform femoral artery aneurysm in IL-1Ra-/-mice (Fig. 1e) , and the lumen was larger in IL-1Ra-/-mice compared with WT mice (Fig. 1e) . We followed fusiform femoral artery aneurysms detected in 8-month-old IL-1Ra-/-mice. Interestingly, aneurysm size increased in a time-dependent manner in IL-1Ra-/-but not WT mice (Fig. 1f) .
Moreover, the intimal + medial area of aneurysms in IL-1Ra-/-mice was significantly larger compared with WT mice and also increased in a time-dependent manner (Fig. 1f) .
We analyzed mRNA expression of genes involved in cytokines, chemokine, and the regulation genes of extracellular matrix in femoral arteries of 7-and 9-month-old WT and IL-1Ra-/-mice. Notably, we used the sites of femoral artery aneurysms to analyze the arteries of 9-month-old IL-1Ra-/-mice. Prior to aneurysm formation (age seven months), the mRNA levels did not differ significantly between WT and IL-1Ra-/-mice ( Fig. 1g) . In contrast, real-time PCR of 9-month-old IL-1Ra-/-mice revealed significantly increased mRNA levels of IL-1β and TNF-α (6.6-fold, P<0.05 and 12.4-fold, P<0.05, respectively) compared with WT mice (Fig. 1g) . Furthermore, MCP-1 mRNA increased significantly in IL-1Ra-/-mice (8.2-fold, P<0.05) compared with WT mice (Fig. 1g) . In the regulation genes the regulation genes of extracellular matrix, mRNA levels of TGFβ (7.3-fold, P<0.05), u-PA (7.5-fold, P<0.05), and MMP-9 (6.0, P<0.01) in IL-1Ra -/-mice were significantly higher compared with WT mice (Fig.   1g ). Our observations suggest that IL-1Ra-deficiency may induce chronic medial and adventitial inflammation and aneurysm development, possibly by enhancing mRNA expression of cytokines, chemokines, and the regulation genes of extracellular matrix.
Although the femoral artery aneurysms of a few 9-month-old IL-1Ra-/-mice (2/15) were red ( fig. 2a) , most were white (Fig. 1e) . Following perfusion, we harvested, fixed, and sectioned the red aneurysms. Remarkably, the red aneurysms showed increased intimal and medial thickening as well as dissection between intima and media (Fig. 2a) . Elastin staining showed destruction of the internal (black arrows in Fig. 2a) and external (red arrows in Fig. 2a ) elastic lamina in IL-1Ra-/-mice and immunostaining revealed several macrophages in the dissectional lumen and some CD4-positive T cells in the adventitia (Fig. 2a) .
Interestingly, we frequently (65%, 11/17) observed saccular aneurysms (Fig. 2b) with or without fusiform aneurysms in 10-month-old IL-1Ra-/-mice. Medial thickness increased, as did SMC (Fig. 2b) , which were disarranged and expressed low levels of SM-α actin (Fig. 2b) . We also observed fissure between SMCs expressing low levels of SM-α actin (Fig. 2b) .
To test the hypothesis that IL-1Ra-deficiency in hematopoietic cell types participates crucially in the development of femoral artery aneurysm, we performed BM cell transplantation. After injecting BM from IL-1Ra-/-or WT mice into lethally irradiated WT mice, we detected femoral artery aneurysms with the increase in intimal + medial area and many inflammatory cells in the adventitia in several (33%, 3/9) WT mice receiving BM cells from IL-1Ra-/-but not (0%, 0/10) WT mice (Fig. 2c) . Thus, IL-1Ra-deficiency in hematopoietic cells results in femoral artery aneurysm.
This study demonstrates that IL-1Ra-deficiency in hematopoietic cells disrupts immune system homeostasis and causes spontaneous femoral artery aneurysms in mice lacking interventions such as drugs or surgery 12 . Thus, IL-1Ra-/-mice provide easy observations with age and diminish mortality that typically follows surgical procedures.
Furthermore, since IL-1Ra-/-mice contain the entire spectrum of lesions observed during inflammatory aneurysm, this mouse model likely will provide numerous opportunities to study the pathogenesis and therapy of inflammatory aneurysm.
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